Dietary nitrate markedly improves voluntary running in mice.
Nitrate supplementation is shown to increase submaximal force in human and mouse skeletal muscles. In this study, we test the hypothesis that the increased submaximal force induced by nitrate supplementation reduces the effort of submaximal voluntary running, resulting in increased running speed and distance. C57Bl/6N male mice were fed nitrate in the drinking water and housed with or without access to an in-cage running wheel. Nitrate supplementation in sedentary mice had no effect on endurance in a treadmill test, nor did it enhance mitochondrial function. However, after three weeks with in-cage running wheel, mice fed nitrate ran on average 20% faster and 30% further than controls (p<0.01). Compared to running controls, this resulted in ~13% improved endurance on a subsequent treadmill test (p<0.05) and increased mitochondrial oxidative capacity, as judged from a mean increase in citrate synthase activity of 14% (p<0.05). After six weeks with nitrate, the mice were running 58% longer distances per night. When nitrate supplementation was removed from the diet, the running distance and speed decreased to the control level, despite the improved endurance achieved during nitrate supplementation. In conclusion, low-frequency force improvement due to nitrate supplementation facilitates submaximal exercise such as voluntary running.